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XW-44 Warhead.
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XH-44-X1 design released.
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‘Mllitary Liaison Comnmittee issues military characteristics of the

Proposed ordnance characteristics of X4-44-X1 Warhead for ASROC
application presented to the Special Heapons Development Board

and accepted

Status at design release of X4-44-X1 reviewed by Des1gn Rev1ew

and Acceptance Group and accepted.

Early product1on of Mk 44 Mod 0 Yarhead achieve

d.

Final development report of the Mk 44 Mod 0 Warhead reviewed by

Des1gn Review and Acceptance Grouo and accepted.
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History of the Mk 44 Warhead ‘ mﬂwg

The Assistant Secretary of -Defense requested the United States Atomic Energy
Commission; November 1, 1954, to collaborate with the Navy Bureau of Ordnance
in a study to determine the feasibility of developing a rocket-propelled

, atom1c depth charge for attack of fast, deep-diving submarines. Recent
1mprovements 1n submarine detection equipment had been made, and the Bureau
of Ordnance wished to consider application of a nuc]eqr weapon.?

The Division of Military Application forwarded the above request to the -
Santa Fe Operations Office, but pointed out that the scope of the study was
".quite broad and general, and that, until a particular weapon system had been
selected, AEC participation should be confined to informal discussions. Time .
scales for the study had not been specified, and 1t was felt that a deliberate
and unhurried exam1nation should be conducted. e

Some months later. June 29, 1955, the Assistant Secretary of Defense requested
2 study of the feasib111ty of producing 10- to 12-inch implosion warheads

{b)(1). ®)3)

Longitudinal accelerations of 100 g's- for antiaircraft missiles
and about 2000 g's for antisubmarine-warfare weapons were prescribed, and it
was pointed out that the higher figure was appropriate for those weapons that
would have to withstand water.entry. '

The attendees at the Board meeting felt thaf it would be possible to produce

warheads of the desired size by 1959, in view of effort currently being
‘expended on the XW-25 and XW-30 desians.

B {b)(1), (bX3)

‘ 'TCEASSEFIE
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(o)1), (0)(3)

Tt was felt that the system could be made
rugged enough for use as a depth charge. - '

Sandia reported that existing pulse transformers for external initiators were
fairly bulky, and it was not apparent that their size-and we1ght cou1d be
materially reduced. It was hoped that cap_a;'itors could be made smaller, and’
work was in progress on a toroidal design using & single winding, rather than
the several individual capacitors used in-existing components. However, costs
would be high and reliability questionable for some time to come. ' :

It was felt that completion of weapon development on schedule would depend
-largely on Sandia's WOrk. and 1t was hoped that one design would be compatible
with all carriers. Since NIKE and TERRIER _weré' already available, the study
would be based largely on these two missiles. One requirement, however, would
be the high g-loading created by water entry, and it was suggested that shock-
.msistant designs be 1nvest19ated

F1e1d r.omnand 1ssued a study report Noveuber 1, 1955, which stated that an
.hnplosion weapon with an outside diameter of 11.75 inches and maximum length .
;.;Qf 24 driches - cou'ld ‘be developed for use in several weapon delivery systems,
“{ntiiding that of an ASROC (or antisubmarine rocket).. |

(B)(1), (B)(3)

’The warhead would requ1re
no external power other than shomt pu'lses of 28 vo'lts 3

(B)(1), (b)3)
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(B)(1), (0)(3)

It

- was reduested that both Operations Offices establish a joint AEC-DOD ASROC
.c°ord1nat1ng COmm1ttee. and each weapons laboratory was authorized to proceed
with any study efforts necessary for early development. 10

®)(1), (b)(3)

_ Since the weapon would not be operational for another 3 years,
it was felt that there would be plenty of time for detail design work after
test results had been received.“

The Chief of Naval Operations wrote to the Atomic Energy COmm1ssion March 20,
1956, referring to the Navy feasib111ty report, the Field Command study. and.
the January 27, 1956 authorization from the Assistant Secretary of Defense.

(B)(1). ®)3)

It was felt that the weapon should have a diameter no greater than 14 inches,

to facilitate handling and stowage aboard destroyers, and to provide for
possible adaptation of the ASROC to a fanﬂ]& of weapons, including air-defense
missiles and rocket-assisted high-explosive torpedoes, Recent rapid growth |
of a Soviet submarine threat required that development time scales of an ASROC -
weapon system be acce]erated to the utmost and, accordingly, a. target date of
"Apr11 1958 was established for operational availability. ’

The above was supplemented by a letter from the Assistant Secretary of Dgfente,

March 23, 1956, to the Division of Military Application, designating the Navy

as the cognizant agency for the ASROC system, The AEC was requested to collab-
orate with the Navy in design and development of a weapon which would combine a.
10- to 12-inch implosion warhead with ASROC. '?

: ..AASSI -\Tﬁ
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A fixed delay of 3 seconds after water impact would be established to allow for

complete warhead electrical arming, duripg which time the adaption kit would not

issue a firing signal, This signal would be fnitiated when the ASROC payload was

at optimum burst depth or at bottom contact. If the ocean bottom defeated the

bottom-sensing e]eﬁenis, the ﬁ'éing signal would occur at a time-interval after- - -t
Water’entry;ls | S - o ' '

B)(1). (b)(3)

“The Bureau of Ordnance discussed the XW-44 Warhead design in a letter to the
- -Chief. 'of Naval'Operations September 6, 1956.

B)(1). (B)3)

WAUNCLASSIFIED




NCLASSIFIED

RS 3434/25

(b)}(3)

Authorizati on to proceed with development engineering of the ASRbC warhead was’
released by the Division of MiTitary Application November 1. 1956.

(b)(1). (b)(3)

The Assistant Secretary of Defense wrote to the Atomic Energy Commi ssion'No-' -
venber 30, 1956, noting that the Army had canceled the requirements for a warhead
for NIKE 1 and that this adaptation should be .'.'uspended.z(J |

The proposed military characteristics for the ASROC warhead were forwarded by

the Military Liaison Committee to the Atomic Eneray Commission in.earlv Decem-
ber 1956.

{b)(1). (b)(3)

{/ UNCLASSIFIED




UNCLASSIF

RS 3434/25

(b)(1), (b)(3)

The ASROC weapon system was described in a report issued by the Naval Ordnance
Test Station January 28, 1957. The system had been designed to provide surface
ships with a weapon for long-range attack of fast, deep-diving submarines. The

" system would be able to deliver either an atomic depth charge or an a_couSt‘ic
homing torpedo, and both payloads would use the same fire-control launcher, wotor-
thrust termination and airframe. The atomic ASROC would have a range from 3,500
yards (2 miles), which was the minimum safe range for launching-ship safety, to
10,000 yards (5-3/4 miles). )

Warhead electrical arming would be initiated at water 'impact‘ when, and only if,
minimum safe range had been assured. A fixed time delay of 2 seconds after
water impact would be provided to allow for complete warhead arming. Shallow-
water hydrostats would assure that the depth charge had entered a water environ-
merit. The power source for the high-voltage system for warhead detonation could
be- removed-or reinstalled \'dth the'weapon in place on the launcher, -

The aming and fuzing functions would be divided into three main phases: Pre-
launch, afrflight, and underwater operation. Prior to Jaunch, the arm/safe swi tch
would be manually operated to the ARM position. When the rocket motor was ignited
at launch, the weapon low-voltage power supply would be activated by the fire-
control signal and the range determined by terminating the vocket thrust at the
correct velocity to achieve proper range. This terminatfon sfgnal would be fur-
nished by a range control. device containing an 1ntegrat1ng acce'lerometer and
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* Sandta notifjed Los Alamos-February 5, 1957 that preliminary investigations
of the XW- 44 Warhead had made it apparent that components external to the high-
exp'losi ve system would occupy a larger portion of the warhead weight and space
- than 1n previous programs.

(b)(3)

. Sandia would continue efforts to miniaturize the war-
- head system, but requested that Los Alamos reduce the size of the initiating -
system.24 :

The Military had suggested that designs for XW-44 and XW-45 were similar, and
should be combined {rito a single program. Sandia sent a teletype to the Di-
vision of Military Application March 18, 1957, stating that it would be better
to develop separate warheads. It was felt that this action provided a signif-
icant reduction in tine.over that required if one weapon laboratory were to
-davelop a single warhead to satisfy all applicatfons. It was noted that time
was of major- importance in both programs. ' -

Early production .of both XW-44 and XW-45 had been originally planned for June
1959, but the XW-44 had now been delayed to September 1959. The XW-44 design
would probably satisfy all applications, since the ASROC environment was the
most Severe of the XW-44 and XW-45 environments.

B, O3

There was some quest1on whether a ruggedized XW-45 gould _
meet the 150-pound we1ght 1imit required by the military character‘lstics 5 ,

Subsequent'ly, the Atomic Energy Commission wrote to the Military Liaison Com-
-mittee March 26, 1957, noting that proving out the X-44 for three different
mis$ile environments would .greatly complicate the test program and de]ay the

i TUNCTLASSITIED
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(b)(1), Q)

A meeting was held July 29, 1958 to determine whether the des1gn-re1ease date

of the XW-44 should be delayed. The test program used components not repre- )
sentative of production, and the amount of test data secured was somewhat meager.
Production-type components were becoming available, but drop tests had been ;
delayed unti] September 1958, and these test results could not be ana'lyzed be-
fore the scheduled design-release date of the warhead,

It was pointed out that the weapon case, originally a two-piece wered design,
had lacked adequate strength as shown by water-impact and a1r-gun tests. A
redesigned one-piece case was apparently satisfactory, but 1t was noted that

the flight-test program had been perfomed on prototype {tems, and that results
“were not tru'Iy indicative.

Hovever, 1t was felt that a delay of 1to2 months to 1nc1ude the resu]ts of

the next series of drop tests, would not be too helpful. The meeting attendees
decided that the design-release date should be left as scheduled, but that risks
were mvo'lved and remedial action and productwn changes might later be requ'Ired

Los A‘lamos wrote to the Div1sion of MHitary.App'Hcation August 8, 1958, noting
_ that a primary requirément of the Xd-44/ASROC Warhead was one-point safety.

(b)(1), (bX3)

NCLASSIFIED -
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"It was felt ﬂm.t.-inf'liglit and undéniatér tt;ajéctory -characteristics would be
essentially unaltered, and ihat no serious launcher compatibility’ pr.ob'lems.'
would be created. This proposal would be discussed at the next meeting of the
ASROC_Joint Coordinating Cmmittee.'f? | - '

(B)(1). (bX3)

In each test, the vehicle was jaunched from-a prototype ASROC
launcher to a range of 10,000 yards and impacted into at least 100 feet of
water. The fuze and missile system operated successfully, and the Los Alamos
and Sandia items survived the test environment and functioned proper'ly It
was conc‘luded that the warfiead case and a1l major components were structura'l'ly
adequate to surv‘lve the ASROC water-entry environment, :

®)(1). (b)3)
BUTeau of Ordnance attendees felt that they could
not approve this proposed change. Expenditure of funds. for a feasibility study -
could not be jJustified, and it was estimated that the Navy. would require 6 months
for the study and almost 18 months for development. Under these cond1t1ons .0p=
erational capability of the XW-44 would s1ip from the spr1ng of 1960 to the
spring of 1961, and this de'lay was unacceptnb'le :

(b)(1), (b)(3)
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(BX(1), (B)(3)

| Early production could be achieved
by March 1960, a date cunpat‘lb'le with the ava*llab*l Tty of ASROC-equipped. ships.

Los Alamos, however, ser1ous1y questioned. the advisabi'lity of carryina out this '
program, .

®)(1), ©)3) Ad-
ditionally, the extra burden placed on Los Alamos and Sandia in producﬂon of
{nterim warheads and tra1n1ng materials wou'ld be substantial.

(D)), (b))

~ It was requested that this study censider, to the ‘na_:'iiiimm- |
practical extent, the feasibility of developing this warhead to be compatible

with ASROC and similar weapon systems 1n conceptua'l or feasibﬂ1ty-study stages
The study would be comp]eted June 1,

(&)1, @A)
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(b)(1), (bX3)

An operational “availability date of July 1960 was.requested and was later con-
firmed by Albuquerque Operations Office, which stated that the designator
YH-44-X1 wou'ld be ass1gned to the program dur1ng des1gn.51

|

(®)(1), (0)3)

'The environment experienced by the neutron genevator and the
firing set was somewhat more severe than in previous tests, and 1t was de-
termined that compoments and warhead case were adequate.

®)(1). (B)(3)
o T production, the weapon would be called
the Mk 44 Mod 0 Warhead.>® Co ' S :

The development-program definition for the XW-44-X1 was outlined in a jetter
from Sandia to Albuquerque Operations Office July 21, 1959.

(b)(1). (b)(3)

The warhead was electrically inert and would-have
a chopper-converter system which received power from the adzption kit. The
safety-swtich pack was 2 new design and would requi re maximum effort in order
to meet schedules. - »

lnngar as practica'l, and where requi réments were known, the warhead ﬁou'ld. be
designed to satisfy the slapdown forces of the LITTLE LULU (1ightweight muit1-
Purpose bomb) and the high rotational speeds and launching acce'leraﬂon of the

ONTYRY T
TN}{?} AS&»}.A L Auu
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b)(3)

[ ASSIFIED

Thus ; the design met all the requ1rements -

of the Department of Defense, and the report was accepted by the Design Review -
and Acceptance Group. 50 -

Field Command wrote tp Sandfa February 13, 1962, noting that Report SC4619(WD),
_ Final Development.Report of the Mk 44 Mod O Warhead (ASROC Application), had
been reviewed in coordination with representatives of the three Services. This
review paralleled that of the Status at Complete Design Release repo_rt.ﬂ The
report was accepted by the Design Review aﬁd Acceptance Group and was fqn-larded
to the Division of Military Abp]icat1on April 6, 'ISDGZ.G_2

(b)(1), (b)(3)

TT\T ~4$~4,s lMMIFIi.JD
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(b)(1). (b)3)
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Giossary of Mk 44 Terms

Accelerometer, Inte ratin - A dévice for measuring acceleration, capab]e of
summing the total acce1eratinn in any given direction. : _

Acoustic Homing Torpedo -- A -torpedo that “homes in" on a source of noise. such
as a ship or submarine power plant,

Adaption Kit -- Those items peculiar to the warhead insta]lation 1ess the war-
ead; namely, the arming and fuzing Systems, power supply, and all hardware,
adapters and the like, required by a particu]ar installation. Adaption-kit
camponents are normally grouped into a complement, radars (if used), and power -

supply (if required)

.Aibugueggue 0%$rations Office -- Change of name for the Santa Fe Dperations
ce, etfective Apr 6.

Aming -- The act of arming a weapon, that is, preparing it for firing

Assistant Secreta of Defense -- Created by Deﬁartment of Defense directive,
- June 30, 1953, as part of DOD reorganization andles research~and develop-
ment activities of the DOD,

‘Boosting~-- The technique of increasing the yieid of a nuclear device by intro-

ucing deuterium-tritium gas into the implosion process to increase fission
activity.

Bureau of Ordnance -- That part of the Navy Department having to do with design
and procurement of ordnance. e

(b)3)

Defense Atomic Support Agency -- An interdepartmenta] agency formed to handle
military functions related to atomic weapons 0rigina11y called the Armed
Forces ‘Special Weapons Project
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'

Hydrostat -- A pressuré switch which closes at a prescribed water dgpth.

Implosion -- The effect created when a sphere of high explosive is detonated
on its exterior surface. If suitable lens charges are provided to invert
the explosion, the force of the'shock wave {s directed largely toward the
center of the sphere. . . . :

Inertial Switch -- A switch containing a small weight and a spring. When sub-
Jected to an external force of acceleration or deceleration, the weight compresses
~ the spring. Generally, a metering device is added to measure the length of time
- the external force is applied. ' ' '

Inverter -- A device for cbnvert1ng direct current into alternating current.

Ionizing -- To render a device conductive by formation of jons or electrically
charged atoms. S : :

Kiloton -- A means of measuring thé'yie]d'of an atomic device by comparing its
- -output with the effect of an explosion of TNT. A 1-kiloton yield is equivalent
to the detonation effect of 1000 tons of high explosive. - :

Laydown Device -- A bomb capable of being dropped on a relatively hard target
or surtace and surviving in a condition to later detonate.

Lenses -- As applied to nuclear weapons, lenses are elements of the hjgh-exp]os1ve
sphere, which are designed to produce an implosion. The lens charge is composed
of high explosives of different burning rates and is so constructed and shaped

as to change the explosion initiated by  the detonators into an implosive force.

. which converges smoothly on the nuclear materials. :

. Los Alamos Scientific Laboratory -- A nucleaf design organization located at
Eos.KJamos,~New Mexico o :
:?ﬁiéhbseéond:-f One millionth of a second. ]
* Tmititary charact
Mihitary,.

M111tar¥'L1aison Committee -- A Department. of Defense committee established by
e Atomic Energy Act to advise and consult with the AEC on all matters relating
to military applications of atomic energy.

M111i§ecqnd ---One thousandth of a second.

eristics. -- The attributes of a weapon that are desired by the

(B)(N). (0)(3)

b an it -

Y ASSIT I
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b)), (0)3)

" University of California Radiation Laboratory -- A laboratory established at
L1vermore, Ca11fornia Initially founded Tor work on- thermonuc1ear designs.

-Unit -- A device used to- prov1de high vo1tage to the weapon detonators.




n.

12.

UNCLASSIFIED

RS 3434/25

References

14

SRD Lfr. Assistant Secretary of Defense to United States Atom1c Energy

Cormission, dtd 11/1/54. AEC.Files, MRA-5, 10/54-6/55.
‘SRD'Ltr, D1v1§jon of Military Application to Santa Fe Operations Office,

dtd 11/22/54; subject, Ship-Launched Atomic Depth Charge.- AEC Files,
MRA-5, 10/54-6/55. '

(W)

SR WARUTES; RS 3466/72863, Special Weapons Development Board to Distri-

bution, dtd 8/24/55, subject, Minutes of 95th Meeting. SC Archives,
Transfer No., 48217. : 2 .

SRD Report, Armed Forces Special Weapons Project to Distribution, dtd

11/1/55, subject, Feasibility Study No. 55-1. AEC Files, MRA-5.
©)3)

SRD Ltr, Chief of Naval Operations to United States Atomic Energy Commission,
gggog/zglgs, subject, Ship-Launched Anti-Submarine Weapon, AEC Files, MRA-5,
s 7/35. ‘ ‘ ' '

SRD Ltf. RS 3466/87138, Bureau.of Ordnance to Divisfon of Military Appli-
cation, dtd 1/26/56, subject, ASROC Coordinating Committee; Request for
Establishment of. SC Central Technical Files, XW-44, ASROC, 1956-7.

SRD TWX, RS 3466/87213, Field Command to Bureau of Ordnahce, dtd 2/20/56.
SC Central Technical Files, X4-44, 1957-6/58. -

SRD Ltr, RS 3466/87163, Division of Military Application to Santa Fe and
San Francisco Opérations Offices, dtd 2/8/56, subject, ASROC Nee ASWAS.

- SC Central Technical Files, XW-44, ASROC, 1956-7.

SRD TWX, RS 3466/87285, Los Alamos Scientific Laboratory to Division of

Military Application, dtd 3/2/56. SC Central Technical Files, XW-44,
ASROC, 1956-7. ' , :

- SRD Ltr, RS 3466/84644, Bureau of Ordnance to Albuquerque Operations Office

and Field Command, dtd 6/26/56, subject, ASROC Coordinating Commjttee. SC

_ Centra1 Technical Files, XW-44, ASROC, 1956-7.




13.

14,
15.
16.

17.

18,

19.

20.

21,

23,

24,

25,

UNCI _JASSIFIED

RS 3434/25

SRD Ltr, Unfted States Atomic Energy Commission to Chief of Naval Oper-ati ons,
dtd 4/16/56. AEC Files, MRA-5 ASROC 7/55

®@3)

‘SRD- Report, RS 3466/8%758; U8 Navy—te-Bistributton, dtd 7/31/56, subject,
Proposed Military Characteristics of the XH-/ASROC Adaption Kit. SC Central
Technical Files, 44 Program, 1-6. -

©)3)

SRD Ltr, Ass1stant Secretary of Defense .to United States Atomic Energy Com-
mission, dtd 11/30/56. AEC Files, MRA-5, NIKE, 7/56.

(b)(3)

SRD Ltr, RS 1/962, Sandia Corgoration to Los Alaros Scientific Laboratory,
dtd 2/5/57, subject Neutron Source Deve]opment. SC Central Technical

. Files, X4-44, 1957-6/58.

SRD TWX, RS 1/1000, Sandia Corporation to Division of M1'I1tary App11cat10n.
dtd 3/18/57. AEC Files, MRA-5, Warhead, 7/56-6/57.

Lo vﬁﬂ"n
ATNOT ASSIFTED
4 |




L ASSIFIED

RS 3434/25

=

26.

(bX3)

27. SRD Ltr, RS 100073107, Santia Corporation to Albuguerque Operations Office,
. dtd 4/5/57, subject, Development Program Definition, XW-44, SC Central
Technical Files, XW-44, 1957-6/58. . . S

28. SRD Minutes, ASROC Coordinating Gommittee to Distributfon, dtd 4/17/57,
~subject, Minutes® of 'the 6th Meeting. AEC Files, MRA-5, ASROC, 7/57.

29. SRD Minutes, RS 3466/80360, Shec1a] Weapons Development Board to Distri-
bution, dtd 5/22/57, subject, Minutes of the 108 Meeting. SC Archives,
folder No. 48217. o .

'30. SRD Minutes, RS 3466/80834, Special Weapons Development Board to DiStri-
bution, dtd 8/21/57, subject, Minutes of the 110th Meeting. SC Archives,
- folder No. 48217, . :

'31. SRD Ltr, RS 3466/80380, Assistant Secretary of Defense to United States

Atomic Energy Commission, dtd 7/5/57. SC Central Technical Files, X4-44,
1957-6/58. - _ '

32, SRD Ltr, RS 1000/3181, Sandia Corporation to Albuquerque Operations Office,
" dtd 8/27/57, subject, Development Program for XW-44, SC Central Technical -
Files, Xv-44, 1957-6/58. : -

33.

o (b)}(3)
34,
35, 'SRD Ltr, RS 3466/70957, Divisfon of Military Application to Military Liaison

. ;Gommittee, .dtd 8/28/58, subject, XW-44 ASROC Warhead. SC Central Technical
Files, XW-44, ASROC, 1968-9. : ‘ : -

36.
(b}(3)

377. SRD Ltr, RS 7264/244, Sandia Corporation to Distribut{on, dtd 8/11/58, subject,
" . Development Status of the Xi{-44. SC Centra) Technical Files, XW-44, 7/58-12/59.

.38,

(b)3)

TNCLASSIFTED




3.

45,

47.

49,

51.

. . SRD Ltr, RS 1225/131, Sandia Corporation to Distribution, dtd:2/25/59,

"UNCLASSIFIED -

RS 3434/25

SRD Ltr, RS 1225/118, ‘Sandia Corporation to Distribution, dtd 8/14/58,
;\;gget]:;; Design of XW-34 Firing Set. SC Central Technical Files, XW-44,
- 59. ' " - . N . : : )

(b)(3)

SRD Report, RS 1225/124, Sandia Corporation to Distribution, dtd 12/17/58,
subject, Report Of Test. SC Central Technical Files, XW-44, 7/58-12/59.

SRD TWX, RS 171187, Los Alamos Scientific Labarétorg and Sandia Corporation
to Division of Military Application, dtd 1/21/59. SC Central Techn cal
Files, Xw-44, ASROC, 1958-9. . Co

subject, Final Report of XW-44 Test Series, September to November 1958.
SC Central Technical Files, XW-44, 7/58-12/59.

SRD Ltr, RS 1225/133, Sandia.COrgoration’tO'Distrﬂbut1pn, dtd 3/17/59;
subject, 13th Meeting of the ASROC Coordinating Committee. SC c§ntra1~

Technical Files, XW-44, ASROC. 1958-9.

N

(b)(3)

SRD TWX, RS 3466/75050, Division of Military Application to Albuguerque
g;/vg.ga%;%s Office, dtd 4/3/59. SC Central Technical Files, XW-44,
-12/59. , :

(b)3)

SRD TWX, RS 3466/77879, A]buquerqu.e Operationsi Offiée to.Division of
I:;;&:arg{ Application, dtd 6/17/59. SC Ceniral Technical Files, XW-44,
’ 958-9, ’ . ' . - - .

. ’*‘

NCLASSIFIED |




CLASSTFIED




